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(54) OXIDE SENSOR 
(57)Abstract 

PROBLEM TO BE SOLVED: To provide a small-sized and inexpensive 
oxide sensor capable of measuring oxide contained in gas to be 
measured with extremely high accuracy. 

SOLUTION: A measuring electrode 72 is arranged at a distance (d) 
becoming -3t<d<3t (wherein d is the distance of the measuring 
electrode 72 from the downstream direction end part of an inside 
pump electrode 64 in the positive direction from a first chamber 60 to 
a second chamber 76 and t is the height of the first chamber) with 
respect to the downstream direction end part of the inside pump 
electrode 64 in the first chamber 60 (the end part on the side of a 
second diffusion rate determining part 58). The oxygen partial pressure 
in the first chamber 60 is measured by using the measuring electrode 
72 and a main pump cell 68 is subjected to feedback control on the 
basis of the measured value VI to control the oxygen partial pressure 
in the first chamber 60 and. thereafter, gas to be measured is 
introduced into the second chamber 62. oxide in the gas to be 
measured is decomposed by a detection electrode 82 or a catalyst, 
and the oxygen partial pressure generated at this time is measured to 
calculate the concn. of oxide. 
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(57) [S«] 

ess] aaiS55f^KS**i*a<t«»**»'csiiK«: 

T«E^|SJS» <*2©ttlM«M55 8ii©J«> K»L 
r. »»W7 2*-3tidS3t&a4B«d 
(d :»128 0«»6ai2a7 8«cS4iE^l6lK»T* 
Tifc£Ai«&* e>©»5£«« 7 2 ©£*. t : * 1 S 6 
0©»3) KEST*. «E»*7Ztffll»r»l*6 

»*aE*a^0rMH»©iiflt«:#»4. 



CM 

d 




I 



fro. »Ktt»2IB*»6iiASftfctti!lS 

ft »K«wn«:£nsostiSMa« 

ecc sot, > x # > f > y *a-r £ > 4 • 

ftfcmsisjaimsi^wo. mEi^v^SK 
x f > y&s s ft t&oytiLW&i*<x-$ t n 

MEWEHMO 7* i 9 # > e> 8 ft 6WE 
#84. 

1(*«KK 4i?E£tf > ^SKfcW 4S?EF*3flW*> 7" 

>7 , #K©*> f> fffiat^J: &K*#E4S»tt*ft 
E 4 ©2CCIC cr^C SBJRi*£*fti§*:fr *9JET * 
*Kil5£#S4. 

•iEaBt«**RK - ct*ffl * ft *frEH*«&*?fe£* 

[S]£iE:£rS]4L. s^>b->yiGa2ia©iss*t. I* 

«fc *EiMHIS*BW*tt 4 WErtiMSM©** 
g|54©#K&«*d4Lft:4#. -3t£d*«STS 

ti«K*Ert« aaawaa s ft. 
mumt/mu^tsac-cvm s ft fcffJE* > ? *t tcao 

8©(,>Tft*». *4i,»«ffl^©('Pffl^J:-'^^'S l ' fcB 

iftimz i ^sf5SiyiKiiit6atww*4KSi*m» 

a© pwkjbse s ftfcrtffl*> 7««k#hb# > 
fi^tu, *>o. strse^gpsra^^^ASft/cttsis 
^x«:sift4»«%. iiiEaffiiBjKE[mi3ft4*JiJPa 

eksov-c* > f> y&a? 4£^>^S4 . 



8M¥9 - 2 88 0 8 5 

2 

ftfctt§J1*ffi««4£*L. |»E£#>7 , *SK 

> t'> ?®m$ ft wi©a*J£^^«cs* ft 
©a <t frKfl-iiafflSffla© # * * ft * a*©« 4 

©SKI6 G /dg**l 4 ilKfclii* K 4 . 

«EiMEl*HJ*J»c <fc 9 *4f amaewa taut * 

«Efcffl#84. 

i<*wis» 4 ires* > ^atctew 5i?ErtWJ*> 

atti»[6lT5J:?«c9irEH*W5H«C}K«3ftft:rtlBI 
9JS««4 WEH«:aWM<0«IErtlSI»]S**4 «SW 
«ca«Shfcfl«atta*i**U »E±* 
> :?•#&©# ^ b > i^tea«C <fc * K5R£E 4 

i«S9l£*84. 

HEi*K*]5£*H«C-Cl*tt 3 ft *I9E«HR«««*<S« 
£#§?£©««: fc4 <fc 5 {c|»eWWtE© u-wl-fcSe 

WEi*>^a«:ijW4#> e>y*aasisj©TSE:fi 
isi*iE^isi4L/. asjot-^yatasiarows^t. m 

E£i<> ^ascteW 4iBErt«'l < > ^t«©T8BWI 
) 95iilirEi*It9JS#a«ci5»4WEF*3M»JS«fi©*'C' 
8B4©«*ffia«:d4L^4#. -3 t SdfcSIST* 
ffil(CS!El*3919JSa«* 1 EKS ft. 
frE«E*ffl*-aiC-C«tt 3 ftfcWEtg*^K«^»-C 

«»JS^^ *©B(ft«5*»iST iCt *»» 4 T 4»<b 

itTEifiStHtU^atJ:. a«BE«ffl#a«:Ea3ftfcBMt 
^(KdtacfTfflK: J: oT^SS ftrcffit*4irEMi]* 
mason©** ft^iw 4 ©^EatcitG fc»* 

it-. 

M*iai~4©l ( »rft*l^«:Ett©Hit 
SfTEi«a:915£*S«:teW4WErtfl l 19I5£a««. -3t 

ca«^6i »5CTii^5©i.>rft*ia«cE«©»<t 
gfjEiAtaB^atcijw-ssJErtfl'Jawsattu. met 

ca*gi7 ] a^i-ect^rft^i^JcEKcH^t 

ilE£4«>7 , ?-aK:*jW4S5Ertfli|'J < >7-«StJ:. »<k 

»4-r4Kik«»-fe>it. 

Ca3RJS8 ] a^iJIl^TOorft^l^KEKOB^k 

SfJE»<kft«. a3Ra<t«5-C*4C4*^a4f5»<k 
50 ^J-fe^. 



(3) 
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[M#I9 ] tt&g 1 ~8 ©l 1 ? ii* 1 1 Jf«cEtt©M<k 

E# > f > y«55ir S W6#> 7-?S%«T 4 C i t » 
«4f 3BHM»-fe>tf. 

est** 1 i i at** i ~ i 0 ©^i*^* 1 a^Ett© 

f3E*fiWSI5£*ffi«. fJE?H9J*ai*«4£iiK:*SS3 

[st*m 1 2 ] anta 1 - 1 1 1 wcsm© 

lBE£#^^Stt. 2 

4. 

[it** 1 3 ] it** 1 . 2. 5-1 20l>fh*H 
KEllOBMfc** 

fef*©tt*Stf x A 3 ft 4 » 2 MW** 3 f 1 * 1 * 
[HOT 1 4 ] »*JS3- 1 2 OUTtlft 1 aKBiO 

cMmn^^i tun 2 wjKJBtts *»fc«a« 

St. 

[&>m 1 5 ] !S#ju i - 1 4©i»rti* i wcek© 

«Eittill«*BM*. H#«HI*>6tt6«#K-CB* 
EX 1 SftKJBSSS h7t9JE«fi4. 
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«EjME**ii»EHi*«K:r»E*nfefria«(»*ir 
r * c £ 4 r 5Wt«* > 
[M*a i 6 ] i2~i5 ©<,>rna> 1 ween 

WEiwanuciitf swewbs tizomim i s^© 

SAUK":. SirE8*JS#*K#l^^ ro £** ffi ft* 
#]£*'x©B(rES2S^©3IAS!8«:. f?EttMS#* 

[nsa 1 7 ] it** 1 2 - 1 6 ©<,>rna> 1 5«ce» 

©SMk«5-b>-t«Cl3<. 1 "C. 

miErtil* > 7-«ffiS^E«S«att. WE* 1 »i 
[it** 1 8 ] It** 12-17 ot>fti*» 1 JMKEtt 

•tn-t n^att *«a©»<b«»*a | fiE - r * «8©«rE* 

r. 

«IEaa©»2SlJ:. itTE3JlS(C*tL-Cia5t|{CES3 
#l*C4*#«4rSiMk«-fe>-t. 
[if*q|2 0] m#*l 8 EHOlHta-fe 

-c. 

^■5 C 4 *!fc*4T 8Wt»te 
[»*JI2 1 ] M3RJ11 2-2 0©t>-rn*l«(CEtt 

[3**qj2 2 ] »*q(2X«4EtS©Mfk«Hr>-t«c*s 

triKfk^-fev-t. 

[«B«©»iWftSSi^] 

cooo n 

B*/;i**aW»CC«h*NO. NO, . SO,. CO 
, . H, OSf©»<k«5ttllST4»Mk«>-fe>-t«:BBU. 
»*1/<B. NO. NO, tiJSrSIMb**^^" 

r*. 

i0 [0002 ] 



% (no) , -iwta* (no, ) *©w«nt* cn 

Ox) -»UJ» (CO) . rHlLSS* (C 
0, ) . * (Hi 0) . K<fc*JR <HC) . ** 
■(H, ) . SBR (0, )J»***hn>*. c©«£. 

NO«NOx£f*©«8 09fi**J*>. NOtNO 
, irN0x±»O«9 5X4iS»-Cl»*. 
[0 00 31 c©<£ V«cgFffi#*fHCS*n4HC. C 

o. NOxt#{bi-*HjaiW». a*£*tfcU/F i 

= 14. 6) ififfi-C*^©iWk3Jj**mO. A/Ffcl 

e ti±(c»inai Lfcw^tctt. n o x©&£*i*iS4ai. 
ita.4flrsi#*4. 

[0004] £ c 4r. fts&f^wWM tt 
WiWbttihOfcJMJCO, ©*Wa©»«*©«6»a 
jfcatttttLT**). ChKtfl£T4fc*>tC«»*l*J-fc3 
*4 ! tfW4* i i**0oo*4. coJ:9a«*K»0 

r. fftttt, y-> • • x>j»©sfft*. no 

x -fe >-^©x - X* 5 ** -» Tt» 4. 
[0 005 ]fi£*. cOJ^fcNOxttMflTSM^ 
L/T. N0x#*rSt#*4. C©NOx#tfrSKt. ft* 

N0x**UT4fc*>©**» 
*fi*»l.>"CI.»4fc». JJfflKcjO^vaflyWC* 
4. C©NOx#tfrSt«t. NOxt^T-/ 

jgj*AT4c±#-e#-r. sn-c. @tt*©SFffl#*3 

©.fc^cc, SiiBaaoaffieB* 

[0006] *cr. C*i€>©**£*»??liT 4 *>©<!: 
l/C. aMUJvfi^ttBtfaaafrefc******''* 

4. 

[0 00 7] B 1 1 «. BR£R|WO9 5/3 0 1 46 

«. «m2*^tNO*ato»«£#** li *** n * 
HlS4i. JKL6*^l/"CllElll«4*»6*a i JS<' 

*itfltE»2a8*<iaT4Slll«. B*-f*>*a 
«Stt4Ct«J-C#4^3-7 (Z rO, ) PB21 0 
a 1 ObfcJ:->r*Wt*ivCl.»*. »ia4*J:C«i 

2^8©-£©zrO, rasioaKiiJ. *n-en©s 

!*3©iaR^E«^ffiT4fc*©-^OSffiS* 12 a. 
12b. 14a. 1 4b#ES3*vC<< > *« *fc. f6£ 
OZrO, WSlObtCtt. *afS©0, 
tB-rfc*©*>7-affil6a. 16b*s<fctfl8a. 1 

8 b*sE»S*i"Ct»*. 
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[0 00 8 ] c©J:5CCltffi3h/c#;**Hff3S*-C!2. 

n4WR»EA*SJSS« 1 2 a. 1 2 blHK£G4S<i 
M£l/"CSElt2 0 CCjc^^tUS^. «E«tta«:SfS 
©ffli-r^<. 16 a. 1 6 bratc*iffl2 2 

K«fcr> 1 0 0~2 0 OmV©«E* s EnJJ03*V CftiCi 

aiS4rt©o, aisaaaa-tciaaiHSfts. 

9Jjr*4C£#r#4. 
i [0 0 0 9 ] 0, ©»tf*s»4SnA:*»J«#^ 
It. am.64^briR2S8(C*ASn4. 3*2^8-0 
It. ffl£*fil 4 a. 14 bPJ{C4D4S(ja«:SEtt 
2 6"C«Ui^4Ci«:<t'D. SBEBW©BJR»ffi* 1 *ia 
Sft4. *fc. *2g8K*A3n/c»S15£^*«:a 
*n*NOB. #>*««18a. 1 8bm«c«iIS2 8 
tc «fc -,-CED*Q<! iifc«E«C<fc 0 . 
NO-* ( 1/2) N, + (1/2) O, 

tu-caaati. *©4»«fer*o. #«esj<>^« 

il8a. 1 8 bK«fco-CS^Kja*HJSn4. *Oi 
o »a***a«a*a*tf3 0fc*-> 

J;0. «an£#2 I P«cS*ft4NO©i*flW 5 *£Stt 
4. 

[00 10] 

iMUfimkb^tntm) tax. frie©j;^ 

K»rt**ifc#*»*T*a"ett. 
40, ©ilff#*<.>»£. *©0, 4»i-T4fc«>K:. 
«Stt 2 0 K «t ») *th S tiA:*tt»C*-3 * # > 7«« 
16 a. lebntca^affi&EPttS* 1 *^** 0 - 

cnKj:- 3 t*iI4i*)©o, *s-j2*«±«:?i^nru 

}0 *5. C©*S*. *lg4*©NOi:«!©:tf*±©¥* 
WWa*. NO**>^Wil 6b_L-C#K3ftTb 
t*>*S#£C4. coJ^ttWB* 1 ^**- 
8 KSAS *lfcW»e^*6 N OOiME^EitKSflS 
T4Ci*«-Ct*< tsiXLt '). tt*. O, ©iAK* 5 
fit *>7«S16a. 16bra©Wffl]«E 

NO©^«wsc*)Jii>«>©i^e»n 

4. 

[0011] *»!!«. ifi§E©*«£*S;iMT4fcS>«: 

&SWfci©-e*-»-c. }*»i£rfxK:2**i4fit<b«j* 
40 ffi»r««a«:*^-r4e:iAs-c*. L^fe. /hsrs 
ffi/i»fctt-b>tf«:a«T4 C i 4SMi-r 4. 

[00 12] 

[aH*SS?*T4/i:«>©*8] IWW HB«©*JWK 

(S4»<t«s-b>-t(*. mm^timvanta 



K**. 89iart(Ui*ajaffiifria^i«t±iSffira«:En»o 

3 ft 4 SISffl«EtcSO(, > -c * > f > * 4 SKffi 
&9 $ ft 4 lffl£»3R©*lci£; C f£C 5 > 

{cfc w 4 mffififlp i *fifij-r 4 <t ^ cc«rEi<* 

tKKtc »RS 3 ftfcftflJSISfcffi i fJSBH(*««ROS3 

**U *o. 

4 » JR#E 4 S»»3R»E 4 ©»Ut C C S 
r$m*li*^ ; fe*JST5ii8S-iflS#-S4. fFgeiSKSJS 

ccfc 4 J: 5 «cflrl3WWtE© L-tA-fcWfi* 4£*>7' 

>^asna©T«^rsi*iE^isi4t. 
a2iai©W3*t. iMe£#>7"^s«:*5W4*rsert«i 
7 , mft©T«ffjaaii4i)5E«Ka')S*s^*j^4W 

^■H«««©*«»4<»ttraB»* d 4 Lfei #. 20 
- 3 t £ d *»ar 4<4MK1nEl*3flW*J!E«**E« 

s^>rii?S2i«SJ£#**<oMftaojST4 <t 9«c* 

SET 5. 

[00 13] Chic**). Or. 5*3B$M5!p<=>*A3ft 

fat*. rt«(*Hi«i4W"«ua««BKEiiiiisti4aa 30 
yams ft4H*©*Ktt> kmee* > 7*«k4 

i; 4 7««a**«Etfttt*aK <* 9 *U 3 ft 4 c 4 
**HW (3t*J52iEK©£SJi) . 85 « 

#k s tifcBftm* 64tf « ft t-> y«aa 

«k»)fcffi3ft4C4r. MJ«Kl£t;fcM<b<a#*J£3 
ft4. 

[0 0 1 5 ] C©4*. nriEiiKaBE*stc*«,»-c. It 
ss£ij<> ?'#ar©tf > f> yj6ffi««c*jw 4itE»ai 
* ft 4BS0R©* 4nrE*maBfi«w©*^ 

* ft 4 8t#©« 4 ©SKIS 0 fcjtS*fr#&**4. 
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x . fijies*> 7^a«:*sw 4 rtiw>7'«iiMHi 

> 7'«Sfa{CEnflQ3 ft 4MS>*E© U-^UtfiBS 3 ft 
4. 

[00161 £iK>7¥aK. ^«2M* , 6iiASftfc 
atffi^©7%. K^S^SE©^-^^*:! 
tl4'#>f>yjQlt4. frsau^Jl'85B3ftfcMiB« 
E©i*>7'^a^©PJte«c<i •''C. fflKttiMStfXK: 
*5W4H*©i*K«. Bfigl^JMC? -< - K;<? 
3tt4C£4fc2). 

[0017] C©»^, «Bi#>^*»«C*»W*-1 < > 

«aa2ra©W3 % t . fflKitf > 7-#aic*jtt4fiiert 
rriart«iisi5E*«© c t i 'i:>s?4©&i;ffi»* d 4 btct 

-3tSd. <fc9W*U<»-3 t£d£3 t (it 
*«5iS«©^) *iaar4&II«:iiJiBl*3fll*JS«S 
*EBT*C4KJ:0' £#>r*«{cr#>t>y» 
ffi3ft/cf*©M*^E**«K«c»IS-r4C tifi-CZ. 

> 7-Wffl^aK <fc 4£ > 7^a©MSB«EWfi© 
«K©(SI±. <t«H4©|6lJ;*a4C4*t:*4. *©tt 
JR. !«£#:/ 7#«C*»&l*fl#>*«U: , «» 
{t«J©^W*»*«c}qi»13ftft:^«r. M*©*>t:> 

y^a^tTftft 4 c 4 ten 4. 

[0 0 1 8 ] fcK. !W0I3B«O*IHWC**iWt» 
^a5SWK:fi-r4ffl*«»R4aS<*«Kl? 
©(*3?Hc»)S3 ftfcrtlM* tf*<!l*^*« 

X«:SSft4H3R*. !TdK«SmK:EPto3ft4&iJffll«E 

«:s^»-c!t<>f>^jaaiT4i^>7-^a4 > in 

(BWiKH<*«K«K)BBS3ft/cl*9iH*Ui*S4miSH 
(*«BSr©i?Krti]ttffl««4 «S»«K»*3 ft/c^ 

fria^ii***«ffJ©^^ * ft 4»*©*4 ©a«c 
cc.c/dt3a^*n^T4i«a«ffl#ia4. rneas^a 

#atc«t •> 4l98ffit§»3 %«fflT 4 *E«ffl*a 
4. H<**D?IT4]|iIffii!H>7-*atcteW4BirKrt«il'K 

>7«ii?t(6ir 4«t ^ «ciiiriea(*«w»'c»fi£3ftfc 

> 7"*a© f > ^«ia«: «fc 4 B*»E 4 SiS 

fftiHIWffit. «EilBE«e*IBC-C*fflShft 
Sli2S3RiJljiS*?fee«^* s ^©*8tc<i:4 «fc 5 (cftEM 

'«we© u^ju?rgss-r 4i* > 4 * a« 
o. uiai#>7 , ^aK:iisw4#>t>i'®asw©T 

t . stiei* > 7-^a(c*j » 4 sri2rt«i* > t'ssct 

%fli|^ 4 «riBiiS»l!£*S«: W 4 SJsErtiJSJSa* 
D ©tp-C>»4©SIJffi»*d4U/&4*. -3t£d«r« 
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#«(c-c««ashtei?iaH«jK:a*3i»r»«i2«xi*' 

[0019] Ch«C*«J. *W2IM*>5*A3nfc«ai 

asfcffl^aocjifrn. ttj«s*wa*sic4n,»r. ute 
£* > 7 - ^mc -c * > e> ?«ia<* ftfca©aais# * 

[0 0 2 0 ] r>t f) . ftEiftMfkii&JBIC*^?. &ii 
/c»JR©* t THMBttiHWMI© tfXKSi ft *«*©« 

[002 1 ] COi*. *BUH0E¥fiKC*l>'C. M 

E£*> T^atr©* > f > y«a^»c*»w z *rEtt»i 
5e#*(cS* h £»*©« 4*EJ'HIHISWHI©#* 

{C^S£il4»«©«i:©»Kl£tfcje«tl*s»4T*. 

> ymswccEjiflns n *wai*E© u^u*«s s n 

-5. 

[0022] £tf >7#8tf. ».»2IH*>%*A Sftfc 

[0023] C©*#. »E£#>7**WC*»W*#> 

»J* > 7««©Tifc(ll»» i «rK«S»fic#S«: fa » 5 
UErtiliiS«S©*'6S4©S»S»?: d £ L tct 
*. -3t£d. <tO*f*U<«-3 t£d33 t (» 
*JI5Ea©#S91) *«HT*ffiWcHKrtfHB6«« 

a?nfcfi©K*^E?:iS»a:K:sis-r4c 
fl!S©rsi±. ^«t4©[fii±*l2*c£#-c*6. *©« 
<ttt©#«#»aKi9M3ft/ctf«-c. »*©*>£> 
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[ 0 0 2 4 ] -5- bX. Wei«JS£tciii»r. fflEifKi'lS 

#sk*j w -BfrKrtinaffimi©»ET**i?i{c a fc 

»gw£wg 5 t iti CiKiO <!fJ*JB6Efi©S 
[002 5] ifc. ftlEflMt<Cfel>r. flE£#>7'# 

tsac an h mum * > * n< tatc »t z was 

©Br<t^©^*fpffl* s -)iw«tcw]sn, hmc. no 
(ii*98Eii©aim . 

[0 02 6] Jfc. Hiaitt(ClBl>r. MEf*3fSJ8ti}* 

s©ja»K»assftfci«M*>7"*ffi*wu a^>. m 

E£*> 7#a«CT*> b"> hfcfc©a9J£# 
xtcS*ft*BMR*. WEH»#>^«IAin3*m* 

tbssBKcEmn ? ft *«E«:» >r me* > e > ^ffl 

n(9Ett©«W) . 

[0 02 7] CtltCfcC^ *r, £#^7*#atC-C3fSE 

©«^gs»*»f£«Ktcim8?nfcajws^x«. i 
{cti«j*>7?-aK<t •5t3fS©^s5»©iiff* i ass 
ssn*. 

[0028] hbwc. ^stsnatcfctr^aiiis^^^© 
< («*«o*»?.2o%) sc 
$*>7#®«:ai*n5a»iiE*^©sfS* 
xssfl©«a^«3w^ t < sE-ffco. «bb# > 7 - ^e* 

[0 02 9] C©£#. i#>7*#«tC"C*>b->y«i 

asnfca©ttfjs*^«:*>w4WRattw:. s»*> 

«># > 7#-gtc sttact ^^*©M*©aiiJet< t 
«. nspsia^^©®*^*'^ (£*>7#a«:**>n 

[0030]ffior. il»B#>^*«**l»ttiM* 

mtz-xm s * > ^«t«* « t »(i«E«tB#a 

[0 0 3 1 ] *L."C. M#flll ~9©t^3i>l®fcE 
50 tt©»WK*Jt>r. WWK»I«**»*^* | SiASn 
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tSOJMB) . &*JS#;UC#ift£KJR4S«#2K:3 

[ 0 0 3 2 ] »K".' ItE^HIBlSWit. flEflflBfttfi 
WBt«aK*BW*C4*Mff*tt> (11*41 IKK 

5£«-T*C4#-C**. 

C003 3] ttfe. WE£#> s<*««e»* 
e>tt5»*K:rH**i. *>"5. means fl** 5 **^ 

Kr#wwaci**r** (M*4I1 2K«©JW!> . 20 
[0 0 34] *fc. OTBmS8*>^*«». 

*gKr**hfcirE^«cT*«TSc4*»-ct4 

(i**JS 1 3Ktt©&Bjn . 

[ o o 3 5 1 *fc. wia««wa*iR«. s<**«** 
&ftS«»«:"CH*n. wE£#>^#«icr# 30 
> t- > y«ias hfc«©»H2 * *#*a s turn z m 

f*gCCJgfi$i*n/dfttti««4. HfW»«*6ft*«*K 
£ra*txfcjwieS#KT*£T*C4#?#4 (N* 

c o o 3 6 ] *fc. mtmm^mt. flftmm* 
e>*5»*«:-cH*ft. ao, wea-wara*^©** 

x #sa s ft 5 aj*#**A£KffM s n/cfl9ea»« 

St. IW^M&llESWMBCtaiftfcME* 

{*«crnwfr*ci*«r*4 <s»*J3i 5§e«©$ 
[ oo 3 7 ] ik. mafiaacfci.»-c. hemotk 

fetf SiJiatMJ£#*©inK* i S^©*A&8«C. 8! 
£MiJ£#xccttori?r£©ffilKfiln*tt4?*» l o 

a? ftfcf*©*ri2«*J£#*©«ia*2S^©*ASB 



&WPP9 - 2 8 8 0 8 5 
12 

*2©ll£IR»a»*R«iJ:^tCL/r6J:f (H*«l 
SIBttOftg) . C©»£. IfE* I ttttffllBXttlR 

**. 

[0 03 8] jWiE*2S{CtettS*r£ttaJS#* 
©8?!E^ffi*ffi^©iiAgK«C. WE»MS#*KWl, 
t^J&DffitiffiCIfctt^T** 3 ©fflK»«S*KW 5 
«l:5Kl/CfcJ:<.» (M*92 lEtt©**) . 

[003 9] WaBflrttW»tl/-C«. ZrO, 

an*. j»i«acm2«rt©ttinE^^ott**tte3 

©t£t«fc*tt5*S£?l!W*ft*m»* 4*?J9r* 

[0040] mis. *2Srt«:H83ti*aa**i.> 
aMttt«wtr *»t»»«tti*B. r h > » v * 

Jlft»*4IWe*4 <M*JI2 2KK©I6^) . 

(004 1]fc*s. mm\*lcfBBi2h&to9W-''* 
MKCriMHISttl*. 1 £rt©*tl6lT 
_L IBI-©BffH»*¥il±tCSKT4C4*« 
-CS* (IWH1 7E«©«I) . 

[0 04 2] *fc. *ElinSK«3h4*2S«. 

8?§a» i «cc» WKtt^tt^fflwafrr * 

CtWCZi (M*3il9X«2 0fEiJ©*W) . *L 
r. SJII2StCtel.»r. *«B(CEffll03ft4«EaSl.> 

S«<b1&Ki£cr(I*«:K5£T*c4K<i:'5 > a»©J* 
»*. 

[0043] 

[3SW)2?«S©««] «T. 

, . so, . co, . h, o»©Kft**«SfsiMt 

&-6>-!NUWILfcl.»< o*©3QS©JB*W*BI 1 ^-13 
1 0%#MUtt*i6»W-r4. 
[0 04 4] $1*. Wl©3l«©«BfCff4»t«!fe> 

«Rft*tt<«W«C««Sft'C*0. ZrO, 5©K* 

W^.«6tt©fflt«KII15 2 a -5 2 f ffflWStvC 
»SS3n. T<P'E>lllSSV2«i^»lSO c »2©S 
««5 2aSy ; 5 2b43n. T*»63^B»V5^I 
*i*isy*2©x'<— *ms 2 cSO^S 2 e43n. 
T*>64»SR0 t 6»lJW»iaa t *2©BiWKM 
52dSO ! 52 f 43nrc»4. 
[ 0 0 4 5 ] *2©Sfi«5 2 b±«C*l 

OX-«-*15 2c4«l«h. IK. C©^!©^^ 
-*»5 2 c±K*10DH(W»Wi5 2d. »2©X 



13 



t-*i5'2eaff»2<0B*WM6 2 f 
[0046] !S2©g«Ji5 2 b£Sl ©!<**«»■ 

ifi, JBl©H#«?K15 2d©m *2<OSfi«5 

CO 04 7] tfc. »iac«ri2«3B<*WRIH5 2(l 
£^5 2 f fflK*2©2^---?15 2 e#&SSft4£ 10 

[0 04 8] *ur. SS2©i#«5WS5 2 f ©T 
ffi. 3dlSV*2<Dffil»»aa55 6Sy5 8©ilffi3£V 
tCJdl©@frtl!?W15 2d<D±ffiK:«fc^>-C. &§J£# 
X*©B*#E*SSS-r ***>©» 1 S6 0 MSB. & 
BSSn. I2Cl*««I5 2fOm *2©1£K 
»aW5 8©fl8ffl. 3J2©2^-?*5 2 eOMW&V 

icm i ©@<**«*« 5 2 d ©±ffl«c j: -7 -c. m m.n 

x*©lt*#E*»»SL. JHettttt#**©Wfc 20 
tt. W*tfS*Kft«! (NOx) *»JW4fc*©W2 
26 2#KiI. ^R£Sn4. 
[0 04 9] #852118 iflfKa 126 Ott. »1 ©ffitt 

aa»5e*^(/raji3*i, *i2eoi*2S62 

». WBil2<0ltlWKl»5 8*^L"e«iSti"Cl.» 

coo5 0] ccr. wE»iawii2©itwww5 
8ay5 8B. ifiia8oav*2S62{c*ti*ti» 

A S ft * *f* KM 0 -CW £©ffit861n #T * 

[005 1 1 SK. JB2©ffift»«865 8rtKl«. Zr 
O, S^fc****** 5 **. E«SnT. WiS»2 

5 8 ®tttk&&#fieft i ©fc*r<*a§B5 

[0052] -tur. inw2©itiHta»5 8*ac 
r. »iaeortfl!)»mww]eottiMS!pt«>T«cii2 

Atciacj-ccs. jHBawKiwiiMwe^^^wt** 40 
^ifsoArtKaxsni^ifii* 1 . ss 1 <Di£»«aias5 

6-SR126 0-3&2©l£IR$aaS5 8-1B2S6 2© 
#|8rCft»h C©£|6|«. a»E^^©T»^i*ii£« 

[005 3] «fc. ltKSI2©H(«IWW5 2 fOT 

no 9%. *iKiiia6o«B-3<*TiB±wc. ¥® 
s®6 4 #»«s n. *e» 2 ©@<*w?*i 5 2 f © 

K. H*#>7*«8BJWB«3*rC*l«). cne»fc§J 50 
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#1/7**6 4. W»]#>7'**6 4a£a : &<:chf>ffl* 
S6 4ay6 6IBJK»**lfcSI2©B(**KMi5 2 f 

[0 05 4] -5- Ur, 8IK£:i«>7'-fe*6 8«C*WSF»3 

iii*>7 - *ffi6 4 in«i*>7 - affi6 6 wee, ?i-ai©"i 

3Pt«7 0*aD-CBf2©»H»«E (*>7'*E) V p 
l*EIlttlL-C. WUtfl/^WfiB 6if*3fl)^>7«Q6 
4iyitciE^|fii*it' 1 «fi^' a l^ ; J i>7 ' 5 ** 1 p 1 
CiJCk 1 ?. WE»lS6 0rt«c*sW*#H«*©»* 
*^9SSW5ca*tBL. a*l»tt?fW2IBI©B***l 
S8 0rt(Cia*AnSCi*«'C**J:9tc<c->-Cl.»i. 

[ 0 0 5 5 ] tic. mzst 1 ©!<**«»■ 5 2 d©± 

oi^0t£ll*»a»6 2Kj£«*S«Wc > ¥ffit*i**6 
*tt©#WllW--.«» » K*W»fc«c4«E**7 2*i?B 
dtStl. HEWl©Hfra*W!5 2d©TB«>$S. 
S»#X*A£ffl 5 4 WlSt 7 4 # 

««a*vc*i9. cn5«s<*7 2. s***7 4a 

V* 1 ©H<**IS*a 52 dtci-jtr, *SUt¥*Jfc * 

tin.**. 

[0 056] C©l*JIM*»EtfWi**7 6tt. *l 
S6 0rt©#ffi»££W#**A2IVI5 4rt©S*#* 

xm&tiCtK.Jf). !iTS2»l26 0rt©#ffl»©» 

jR^E^mr # * «t r> «c a -j r <, >a . 
[0057] an%. «t*«*7 4aa t iis«S7 2hbk 

£C**EV 1 «. 8«*'^*A21BI5 4«:jiASh* 

s»^©K*»Et. »is8on©«ane^o« 

3R»E4©ft«ca-3l»'r4i;4M*iia»rtlli8«^'C* 
*). *i\/Z/X YO&.bl'X.'ftbtlh 
V1=RT/4F • in (PI (O, )/P0 
(O, ) ) 

T : ftStaS 

F : 

PI (O, ) : *lS6 0rt©«*»E 
P0 (0, ) : £»#2©!«a-E 

-3<«EV 1 *«EJt7 8«:J:oril£T4C<!:r. * 
1 £ 6 0 |*?©H*#E ZfttiitZCttfirZi. 
[005 8] ire*U3ftilJI*»Effltt*raW«7 0 

©^v^rnE*'? -f - » *»ii®R8 o %ac-cw® 
-rsfcsbtcfiwsn. a<*KKctt. *i$eort©sa 

9 1 owtcD»»c**Wiai*>*5 0 A(C*»l»r 



15 

ii. 03<c^tJ:}8e. i»ieaJS«ffi7 2 0T«^i«c 
»ia6 0rtro»K*wiirria«i. ->ep 

>f ^feffi^t^-fe > ^ 5 0 A iff «T 

TcfcOtC. jfflOH S60©iIS£t iO/ci*. 

5 t<DBHtcWIRSftri,>5. 

[00591 JE«:. c©m 1 ©3S*S©ff5«K:*2>»<t13J 

7 6KT»JS3h£B*£E©tt8*W£**fc*- 8if 

SS15e*« 7 2 ©£«I»«&*«T© J: 5 n» 

[0060] W*. IWaa»W7 2«. H3K*tJ: 
5K. mfsartfiB^>^«S6 4©TjifE^lSl4a« (*2© 

atftataas 5 8 mosssb) % swwewi 7 2 ©«w> 

*r©S*ffiJicl^ / >^< t Sd ( t : *1S 

6 0©*i*) 44*tt«KBRSti. *a«C«-3tS 
d£3 t £fci<l:5KEi9:3*i*. 

C 0 0 8 1 ] I5tai*3f«*>7'**6 4se»w# 
^116 811. SS 1 S 6 0 (*? 3 titc&Kfcrt * 
cp©NOx. #f*-tf. NO, K*rr*tt»r§14>W&< j; T ; 

hwremsrsciff-e*. c©»£. Pt3©6 

HiZrO, 3E©-te5 5 v VXtfrhW®.Zt\*>Z-tU- 

■sn^rtfl«^>^««6 4&v«i5e««7 2«. «5t 

, CuO. 3f©^a^^*-f h»3fi*WT4-ft^BS. A 

»*U». IK. WMttWCAuiPt**!©*** 
Au«Mi*&l«fiS»^*©0- 0 3- 
35 vo l^KTfcCitfWJU 1 . 
[0 06 2] tfc. c©»l©SEtt©^»Kffi4»{b«» 
■fe>-tf5 0A«:Jsl>r«. H2«CnVr<t:5«:. fTKWl 
©HWtK!B»5 2 d©±BB©^. 151231216 2* 
^<5±ifi-C*^-C. *-3»2©ffitt»«®5 8*6 

aiiags*S7 4ao<» 1 ©h<*«sk* 5 2 d tcj: -> 

8 4;W«fiJStii. 

[0063] ffEttlUBff 8 2 ». Hf t«J7>Stt«, « 
xl£Rh ■?—->' 9 H . AaUifWfltiitt©®^****. * 
4^tittWtffi14©<S^^©i£«KH<t«»7>«Wi«:E 
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■r**©«*taffiMR-Ct*. C©Wl©*fc©>B 
SUCfeo-CU, fc!ii*S8 2(j:. a»JS*'^«£7>fc5N 
0 x * «7C L » 2> £!■ r * 5 R h b 9 5 ■» * X i 0 r 

x*a7t-r-SNOxil7cMa<!:br«StTi.(2A>. sfrse 
S»««7 4<!:©raiC. fii£*iH8 6£iIC-C-£*E 
Vp 2*iEn»DSnSCitcJ:-3r. 352S6 2fi©3B 
Sl«f>©MJR*S»tf **A2I« 5 4Kia*fc!iit6<fc^«: 
10 4-3-Clr>4. C©#JSffl*>7*-fe^8 4©^>7-|imc 

[0 064] c©* 1 ©*»©»«£«* 
5 0AK43(.>rB:. j*l&tf*2©Sffi»5 2 a&tf5 
2 bKTiTrt^fcih/d&SKfc^r. ^8P^6©te 
*«C«fc^fBfcT*fc-*9 0*HiK<!ira>*. C© 

fc-*9 0tt. M3R-f*>©fi*tt**«>*fc«>«C»W 
<3ft*4©-C. SEt-*9 0©±T®Cli. 3llRy?B 
2©*««5 2 aSc;5 2 b £©*»MI6lt*»Sfc» 
20 tC, T^5^*©-fe'5 5-?i'^»9 2*JJBBS3n'CI,> 

[0 0 6 5 ] ffT£t-*9 Ott. H2(C^TJ:^tc, * 

i me oa>6*2£6 2©±#«cfcfc-?fES:i*n-c*j 

0. CtUC^-C. 5BlS6 0RCl c ^2S6 2*i-en? 
h»rS©iaSK:«l!fiSK flMfCitfV^-te.fre 8. M 
«B«*»Et*IH**7 6a^*J5tffl'K>7'-fe^8 4 «> 

c o 0 6 6 ] m i ©*«©^.«tcffi4»<t«-fe>-t5 o 

Att. S*ffJ(C(3:«±©«t^K#fiS3n5<»©r*0. 

30 ;x«c-e©ffffla*«:oc»-citiwri. 

[0067 ] wmomzicKtt. 1 ©^ss© 

JBlRCCffiM^-feV^S 0 A**1S6 OrtK^ailS 

tent/. «*.«wtm*>*5 0A»c*w*»i*e 

0©»iay»2©H(**W«»5 2day5 2 f*4 
0 0-C-9 0 0-CK}ra)«T4i^K:. »2S6 2©S1 
RCfJB2©a<*«)SB15 2 dRC^5 2 f *7 0 0*C- 
9 0 0-CK«]l*iT4. Wfc1ll*>*5 0A*C©J:5tt 

40 «R1 5 2 d Ri^5 2 f ««P»fa©WlKfStt<kS C 

[0068] iXtC. mac^^KKSUfcB^-teV-t 
50A(C*fUrtt«IS^^%*ATSCiKJ:*D. 
»«'ISW^+CC^*4i4NOxSi:©Bik«5©»JS*W^ 

rs. 

[ 0 0 6 9 ] m 1 ©ffil«*iia!5 B*^l/-CBfS©tttt 
ffiln©fc 4 CCJB 1 26 0 rtCCSASnfeftilS^^ii. 
nJ§PRK 7 0 K * ■» -C«B# > ^« 8 4 £ tfrtflJ* > 

so o-c. ^©4J(cg*n5ii*^EA^fS«atcSfj®$n 
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1 7 

-^r^aasti4S«*ffi7 4ao : i'M*ffi7 2ih©*e 

VlK*?l»TMETSC£#'C*S. C©«EV1 

&ttJ-ck*). C©*EV 1 1 8 0mV~3 5 OmV 
£££.*: 5 «C 7 K/<?£iWffll£8 0*aCTBj£* 
jg7 0©*>7'*EVp 1 £Sl|ffllTSC£r. S51S6 

C 0 0 7 0 ] 3f 1 S6 0K*l>T3f!e©M«JEK:Mffll 
ShfetttttX/xtt. * 1 ©fctfcf*ii$&5 6 <fc 9 fctttk 10 

i5ta# a * < as 3 tifc* 2 ommaM 5 8 * /r l x 

[0 07 1 ] m2S6 2r«. S*«S7 4 
8 0 £®IW«:3aS!l2S6 2rtflMBR**#«a*l«1' 
c £©r# aws©*:/ *«EVp 2 *«t«8 
■CEnflDSh-CfcO. C©#V7 - *EVp2«:J:o-C. a 
fflJg#*CC£*ft*NO. NO, 3S©N0x#Rh1f- 

•fc^r^wsni^. mai«i8 2t»MK 

HI l ©H<*W?K15 2 d %^>t"C»»^^jiA2IIB5 
4flBcca*tiJsn5. C©£*. BW'f*>©^»«:«t 
•a-CSCfcWMI p2«. ««tf8 8tcJ:->TiDE8 

ti. c©«am p 2« , 6«ajs^i , «:s*ti*»fs 

©B<t«J. fJjttf. NO. NO, ^©NOxOilK* 1 * 

[0072] »K. WE» 1 ©3?«©«»CC^5»^t«» 
-fe>-?5 0AKfet>rtt. KHS6 0«C*5Wirtfj!}<> 
7 - *ffi6 4 £i«S*S7 2 £©ElttBfl#*ia3 iCmtffi 
£©KB (-3 t£d£3 t) tcaflE-tSiSKUrt,* 30 

JB2a62KflttWSC£*rai«4«tO. cntCfcO. 
SJSffl*>^-fe^8 4*jiCT«{fc ! a*»fflff«CiJS-r 

[0 07 3 10311:. W«#>yWi6 4K»r4We 
«®7 2©E*£. 5B2S6 2 K«A 3 ft 
©»3R^E <!: ©M^*«3:W<C H U/c <>©r * 4 . 

[ 0 0 7 4 J **W##l*9ffl'ltf>7'*ffi6 4© 

TifcfrflttS (»2*6 2MO*«> K-»S*"CE« 
3ftS«5E*a7 2a (d = 0) tffll>t««»E** to 

su c©K*»E«ca^o-crtii*>^a«6 4sy 

ttffl*>7'M6 6!HHC£fltn3ftS*>7'*EVp 1 % 
#Jffl)T*£. WKSI1S8 0«C*A3ft*»«!S#X© 
*XiT©S*^E**i.^«ctt. 1*14 a IK.mtZ.'i 
CC. rtfl|#:/7'*ffi6 4©tt*KJ:-sTttJRaE* s S-*» 
jWCfiTOfclt. §?a©S«K*»E-C*2S6 2{C« 

i&sft*. *fc. WEtiaiii©** <d = o rains 

tf*©i§AiI©iBR#E*fi< l/te»*KB. Wta2 
#E#0->< •UffiTUcf*. C©ia£fcdrS©gSK 5C 
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*&E-C*2*8 2Kfla*ShS. 
[0 0 7 5 ] XtC. **S!i##l*}l!Wtf >?'«S6 4©T 
«&flrtW* * 1 ©ffitS^ilffl 5 6 PJtC d = - 1 . 0 
mm(t = 0. 2mm) tcttTbUXEEStiim'S.* 
ffi7 2b£ffl(.»TKJRftE*«'J5£l/. C©K*#E<cS 
-31 >r F*3» I* > 6 4 SCttWM* > 6 6 fill K 
En«J3ft£*>7'*EVp l*MffllT5£. STES11 
6 0 CCiiA 3 ft *««J5E#*©*AirJ©ffiJR#E#»t. > 
W^Ktt. ^a3«C;ST^^{C. A«W>7'«ffi6 4 
©tttiC^^-CSBR^E^jl^^tcSTri^. OTE8 
5R»E©i'iS*^rtffiiI*V7 - *ffi6 4 ©£*©»£«:* 
£fc*. fr£M£»S7 2 b#E«3ftfcffirc©IS* 
£E 0SA3©«*»E) #§««JR#E£tt*<£^K: 
W»Sn5C£KttS. C©»#. HJRftEK. 9IE« 
87 2 b#EC *M^*6TME^C*W*rt(ll# 
1/ 6 4 ©*&©«#«: J: o r 3 6KfiT=T £fc 
*>. §ffla*£E<fc 0 i<gC>HJ&#E©tKSr*2S6 
2tc«te3ft*c£ic&*. 

[0 07 6] ttte. fflK£l3I«©*# (d = -l. Om 

fcHTfc. KJR»E^.A3T§«HJR»E£«cii: J ) 
KMSII3ft*ft:». WE*$tta3ta£'8BR#E#<5Tl, 
fcl,>fc©©. ffa©H3R^E«t'3fit-»ffl<!:'t^riB2S 

6 2«c#»S3ft£c£Ktt*. 

C 0 0 7 7 ] **»^rtffll*>7'«S6 4 ©T 
«73[Sl4Sffl*^ll»2©Si:IWta»5 8ffll«:0. 6mm 

(t = 0. 2mm) i0fc^#<r61*-CE*3n4i« 
JSM7Zc*m»rB»»ff*it€U C©H*»E 
K»-5H"Crt«#>^«l8 4Rcm«#>'TMi6 8 
IBK:Em]n3ia.5^>^«EVp liWffl-Tii. 
>7-«a6 4fc«fcO { i!lS*a7 2 e*«t»7^-F^» 

^ju-7"«:4sitsir.s©an«cj:i3. 

*J*U. a2£6 2(C«*a<*ti*BBR#E#*S*9 , J«:! 

e urn * <t i. o c * . 

[0 07 8] 04ti, Him6 0©S!l5E*ffi7 2tCfeW 
SHJR«^«?lfeig*7:-C* 4«E V 1 « 3 0 0 m V £ 

u «ais^x«:s*n4o, ©ii«4Sit3ttte»^ 

©U2S6 2t , ©»JRiMWS«S«7J*. S5E9J£*S 

7 2©ttlt*d = 5 t - — 5 t©«afC»SL/r»lSL/ 

[007 9] C©»#. WBi«7 2 ©EStiflWifll 
4<> 6 4 ©TifcrninafifU 0 fe*2 9 6 2 ©fc« 

(c»n4K:onr. asis^^©o, ©aiis***^*^ 

tc. »2^6 2l*3©«3Riil$* s *t*DL'^ 1 * (»226 
2©K3IH*^«ifiti**«fiT-f . ttc. «m*M 
7 2 ©Eitttil^Wil^^ 7**6 4 ©TiS:£l6jiSSB<l: 
0 1>* l ©t£te?*iI8lS5 6 «:iSj*>n>rrtlJtcA4K:-3h 
r, «we#a©o,©*ifcWfc'**K. *2S6 2 

i*9©K3Ri*tt* J <6TL-CC>* (*2S6 2©««?ft^* 



CU) 

>7 , *ffi6 4©TiA55lPiagBA i '3» 1 ©tetStft&aSo 6 
•Si. IB1S6 OF«3CDK«^EAiTA503a#4fcA. B5 

[0 0 8 0] ETS li. »?*a©0, *£trtttJS#*«: 

strsaff i-S6 ov<D-y-<- v^-^mw^sow^ 

>4. fiiSS©0, *£tftt«iJE#*K:*fT**lS6 
0rO7-<-K^7 2TOS£8 0<D&fi&£y-f>££: 
»JSUfctt**^T. C©*£. i*5i*«©0, £St?« 

£C. lCS©jSn*i^-r5. ®ifi!S©0, 
MMHSJWCtt. £ttb 2 J: 0 fc±©«fiiS-C£«#£ 
D. S®c«JR»E*RttT4C4*«rStt(.>. fi£-> 

(C>r./>*85rf*C4K:<i:'3. «iI'J£#*©K*iIK 

OfiUHS. rtffl*>7*ft6 4©«SI5K:*tb-Cd£3 t 

C008 U Jgl±©***6, fllMOtflWe 4©T 
ijt£|6]«SS <3*2©ffittf*ilS55 BMOMS) K*fT* 
9J5E«S7 2©£Jtd*-3 t id S3 t 4T3C4K 

4>©SWl«»* * C i ft < *2S6 2 tc&fc-f * 
Citft?**. 

[0 0 82] ;X(C. 06H38 £#«8l,ft#63S2©£ 

[0083] conzottvteiB&faimvtoiis-t 

5 0BB. B6«CtST.*^CC. U5235 1 ©^J8©ft*SK 
«6M<k«Hr>-t5 OA (H2#SS) itJtiiaiCUIfiS* 

[ o o 8 4 ] c o««ffl««»Ewa* a i o o «. a 

l©Hf*«SW15 2d©±ffi©^. 8582*226 2 

*±mc»«3ftfctiwHWi 1024. sine* 

1 ©H{*WBJU15 2 d©Tffi{cJBsS$h/cSiTie»dl* 
S7 44. 8m*l©HttW8R»5 2dCCJ:-3-CllllS 

[0085] C©**£. aOBWR0E*til-bJl' 1 0 0 
JCteW«*HUMl 0 2 4S»**7 4 4©WK:. tftlii 
*& 1 0 2 ©ffl 0 ©#B»4»i»«*7 4 ©J3 *) ©#ffl 

mi©(ffl©ffi*i«SSK:cECfcig*^ (K*i*fc»fe*§ 
[0086] uia«u«si o2sa f aa*« 

7 4 BKC»4-f («E) V 2 «*Elt 1 0 4 K 

C4«c<fc 9. WMM10 2©« •>©#■« 

©ffijR^E. awrtia. »ais#*fiS# (nox) © 



#58^9 - 2 8 8 0 8 5 
20 

ISXCtaKK J: -3 r ft&t 4 K3RCC J: -7 ? J h 3 
K*#E#*EfflV 2 4 L TfcliJ 3 ft 3. 
[0 0 8 7 ] *LT. C©g*^V2©S<t©S^i.' 
NOi*S*&TC4fCfr*. -5*0. II£fc(ii«ffi 

1 0 2 42**ffi7 4 4* 1 OIMMM 5 2 d 4fr 
6«tiK3 h*iljejHII*»E*IH-lsJl< 1 0 0*>6HW73 
ft£ig*;flV2#. «9J5£^^*©NOi5I5?:STC4 

[0 0 8 8 ] -e-br. C©3l2©?eSe©ff?!BK:{£*>K{t 
%-fe>-^5 0 B«C*5t,»-Ct, 8582*l©^St©ff?ffiKGfc 
ilWli8Hs>*5 0AiBmK. *ffl)fflKj&£E8tB-fe 
;l/7 6(C*JW4fJ£*a7 2©T8E£lSl«C?QofcMw 

3flS80©*S4t 4L/c4*. w£5t©EH 
(CMHSh. ma«SM7 2K. U5i2l*3f!J*>7'*« 
6 4©Ti*53(6ia» (Sd2 04£Bt»i*aP5 8f]©«SSP) 
*>6^»i«S*ft 7 2 ©*<** -C©t9:Kffi» d #'>ft < 
4fc-3 t Sd4ttSfililCCERSn. Jf»tcU:-3 t 
id S3 t 4tc*J:3K:EK3ftrt,>*. 

[0089] *©fc». HE* 2 ©WKDJBflKCtoiH 
{btt-te>*5 0 B«c4»l>-Ctt, ***ftK* 
£E4LT. »*M#*#©§WfiS#*#«T£C4ft 

<*2S6 2(c«a&r*c4»r*. aiSffliw^Ett 

ffl-feJH 0 0*aCT«ft»***»l»CWeT4Cfc# 
■c»*. 

[0 09 0] *(C. 07*#flSLft#£W3©!Sifc©ff2 
MK<*5Kft»-fe>*5 0CKOl,»-Ctt9J-r*. ft**. 

02 itt£*5fe©{COt>T:tt|BJfW*ttl/"C-fc©*1I 

[0 09 1 ] c©li3«D«l©»«K**mfc»*>* 
5 0Cti. H7 «fc 5 k. Uia» l ©HiS©)i5ffi«c 
«5IWfc«I-fe>-t5 0 AitiiaflSJfiKOfllfiS^Wri^. 
4*U«S8 2%»g|-r*J:^tc. *3©ffl:«!»j$a51 1 
0*»(ST*£?l«A 1, O, H*4lr»tt3WlJtZ r O 

[0092] CCfiDW^^-bJH 1 2tJ. 1582392© 
1(*«K!I)15 2 f ©Tffi©^%- 151231226 2 

-y? h««*»f>ft4tlMft#>7*«Sl 14 4. iWia* 
i*«S7 4 4. 3d2©H»WSKJi5 2f . 3T2©^-< 
-it«5 2 eRCHB l©ffl(WKKM5 2 d«cr»SS3 

[0093] S?KS!to*>7-*« 1 1 4«. I5I2£*:> 
7'-b;l'6 8{C*JltirtiW*>y«ffi6 4il5]*K:. »M 
je^^ifONOxfiS^Kat-fiSTEtt^iBAfc. *4 

ULa, CuO. f^n^^*-/ HtitfcWT5<t£ 
»4t>«Au9©)»«irStt©®i->a«4Hr7 5 7i' 
X(D ^._y , *ji,»WAu¥©tt»r§f4©®<' 1 ^)S 
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c U». ®c. *S##KAu4P ti££Ji© 

0 3-35vo 1 %«:-$•£ Ci##*U>. 

c o o 9 4 ] *i/c. mai»#>7-trju i 1 2 tcfcw 

*ffitt*>7**ri 44S»*ffi7 4ia]{C, *gS©* 

8i 1 6*iii;r3faro-s*EVp 3*En*-rsc<t 

K:<tO. S2£6 2fl©#ffl£W , ©B3R£a«#**A 
2IB5 4«:a*fflesj:^ccnt-j-ci.>5. 
[0 09 5] CtUCfc-sT. »2g6 2fl©#ffiai©» 
*£E#. jWWKtt«£^^*» (NOx) tf&jiX. id 

£iS6 0cc*$i?2>3Etf:/7 - -tz;u6 8©tt#K:«fci3. c 

©*2S6 2rt«C#A3fti>BHR©«©2tt«. ttMHS 
#x©a{ti9t>*«&cJ8/hi*ft*fcii{>. *2S8 2K: 
J«ttSM*»BEtt*ll«S< -SKIWfiBSh*. 
[0 0 9 6 ] C©3f3©3eS6©B«CCft*»{t«J 
•&>1f5 0CK*Jt,>r«. ^g££«E (Hi*) «W8 6 
«. 3H3©lttt»iSSBl 1 0K<fc9IMfl!i?n/cNOx© 
ijfcAT«c*5l>-C, iCeffl#>^**8 4"e#«W«cStt 20 
L.fc«*©dO f> dnc*f IRI*«Jfc*-5* *** 3 

©*E£Enflrc * 4 «t ^ k & o r t . 

[0 09 7] AH TT. fFK«tfiS«:WT55»3<D^igO)B 
!BK»5»<t«I-fe>-9-5 0C(i:fet<>-C«. 83KJPT2S6 
2rt«Ctel>Ta*£E#M®3ftfc»»l£#*« : - *3 
©J£tK*a8Bl 1 0 £acr^&Dffil*fflK©TK. 1* 
tU*& 8 2 tca/Pft 5 C 4 4 1£ h . 

[0 09 8] iCbX. |!ir££*>7'-feJU6 8*lWE3 
ti-CJH 1 S 6 0 |*9©#H»©«JRflE*:N 0 xSJSCC* 
5TOKie»#&tM£l>iW#Effi{CiM©l/<fc5 4l/ft:4 30 

3tiS*EVia*H£4tt*J:3K. 

®S8o*aGroja:*«7 0<D!j<>7"*EVp i*n 

0~2 0%«ClE<tT*4. ii«> *2g6 2rt©3ffl» 

Sffrii^Ktt*. cn«, <*©»*i«a[ 

*5W<tt-54. iMJ£*«7 2 ±©*1S6 OCULAR 
[0099] L*»L/. C<D*3©l«fi©»««C(S*M{fc 

«9-fe>-9-5 oc«:*ji,»r«s sH2S6 2«:^i/r > -e© 

rta5©»HSl©K3R»E4flt«:-SK®i,>a«*fl-Eit4 

t,>&fctf>. S1S6 0a>63H2£6 2CC«A3tl£3H 
m©B8R^E* s «*JS^^©»3R*SKlC G X&it l> X 

t>. wsefcW#>7'-fe-'H 1 2©*>7 , tMf{c < fc-?r > 

SB2S6 2rt©#ffl»©B!*^E*»(C-S©fii.>ii4 
■TSCiAS-C*. *©IS*. NOx©»]StC3e»WK:K 50 
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■#&t,HSl>l«»ffflK*»TSC&#-ca4. 
[ 0 1 0 0 ] L/T. t*W*ffi8 2K«A3*lfc**IS 
WONOxlJ. S^ffiSS8 2©10CC46-t,>ra7cX 
IttNBSh-C. m«N0-l/2N, +1/20, © 

4*«g£* -S*ma8S8 2 4S**ffi7 4 40flB(C(2. 
ffiJft#?ff2S6 2*6S»^*A2H5 4illKia*ffl 
Sn**(6lCC. ffS©«EVp2. W^.t3:4 3 0mV 

(70 ox) ^Enmsn*. 

coioi]86->r. «»i*>^*^8 4Katn** 

>7 , ««I p 2 «. *2S6 2«£SI**i5#HSv*©» 
JRjfiK. «%. S2S6 2F*3©»JftiSK4t*tiiS®8 2 
K r N 0 x 3 tx X L fcMJRiSH 4 © 

«KttflLfc«4ttS. 

[0 102] SH2S6 2rt©»fflSl*<D8t* 

ilStt. ff«jtf>7'te;U 1 2icx-micm®$tix\.> 

«ftlp2tt. UOx<DitBLK.ltmZCttCt£i>. t 
fc. C©N0xflMM«. SH3©S£»[»a»l 1 0KT 

WHsn4N0x©ttl««cM(£;L,ri,>4ct*>e) > a 
aWJE^©»«MK* J ^*<5E<tL')rc4Ut:fe. §mm 
7t07*>)l>& 4*><b«i*lt8 8*acriEancN0xji 
K*»JST* C 4*ioTII4 ttS. 
[0 10 3] W*.t*. W»*>^*A1 1 2«C-C!Wffll3 
ftfc* 2 S 6 2 F*9©#S»©M*»E«i o . 0 2 p p m 

■c. ttflis^^cNOxfiS^fciNoaia^i oop 

pm4r*4. NO#S5cXttfl'lB3nT#6£Ta»* 
««5 0 p pm4S2S6 2rt©#ffl»*©»*«a 
0. 02 p pm4©«l (= 5 0. 02ppm){C*BST 
4^>^"«atl p2**ijM-i*c:£4fe£. gfor. 
ffl!l<>7 , -feJU8 4tCfcW4*>7'«*ai P 2(i. NO 
OT24A,4-a7cXt*#l*3*i/c**&U *©fc*. « 

iis^ *©»««KK:a??-r a*9ttc£ttti». 

[0 10 4] iXtC^ 08*#MO'i:'!' 1 63l4©^»©JB 
«K«4BMfc«J-fe^5 0DtCOl>rttWTi. 

06 ava 7 4*fff.r 5 *>©cco^r (Jisii^*ft tr 
■e©«a»^*^«T5. 

[0105] C<D3i403Zli&<r>fe!BtC%Z>9Ut9H:s-* 

50 dw, a8«i7r-r«k'9Jc. srie»2©^tt©»«K: 

«SB<k«J-fe>^5 0B (H6#»8) 4l2i2iSl«©*fiS 
«:Wr4«5. *3©3ltt©»««:»5H{t«)-fe>^5 0 
C (07*JI) 40C«k'5«:. il3Effl»*»E«m-feJl' 
1 0 0KfcW*fcffl««l 0 2 S3 
©ffil«»a851 1 0£«tBX-r*£?l«A 1 , 0, 
Ui^LKZrO, B*^)5S3nri,»4.^4. MW)*> 

7"-te ;n i 2 #Rtt 6 nr I, » 4 *rstt s . 

[0106] C©»£. WiEJI! 3 
{b«J-fe>^5 0C4Fl»K« *2S6 2f*J©#ffl»©a 
JR^E**. HJtfl«3«ca«3£^^fiX» (NOx) ^BtcX 
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7**6 8 ©fltt*«:J:0. C©3t2§6 2 

EKtlll»<-®CM»a*i4. 
[ 0 1 0 7 ] ft -?r . tHHErfaoWMK**** < * 

Eft 1 0 4 £il D r iEWK N 0 x !«K£8I£T 4 C £ # 

[0 108] CCr. HSOWtHtlWBH/tt^^E 10 
»4««tt©»«K«*«<l*-b>*5 0 D©t*tBJSS 

CO 1 09] *T. ttSiSHIWNOiSgtfO ppm©4 
*. m£6 0rt©#B»*©»*#E#l. 3X10 
a tm. W*. ig*#V 1 =1*33 0 OmVJC&fch* 

[0110] <XiC. HHMO^tiH 1 25C01t]OSnS 
K5£*EV p 3 *4 6 0 ra VJCK:£T4. fflft* >?"* 
;U 1 2cofPfflJc«fcO. *226 2rt©»*#Ett, 20 
6. lxl 0-" atm(C«98h. *©*S*. 85KM 
»H«*»EtJWl*A 1 0 0K*»S*H««1 0 2 £ 
S«Sfi7 4 £(Dffl(D«g«^V 2t**j460mV£fc 

[0111] C©*&. *2S6 2rt©8t*#E* J 6. 
1X10- 1 atmt*-5tt. JBlg6 0PJ©»*# 
i . 3x 1 0"'a tmt*5fc». aJ*K#2fiX#tt 
311^6 OfTCffiHtSn. NOx!BKK«J»t<cl>. 
[0112] *8P2!W©N0j*«#fli*K*fto 
fit. B5ia«ffl«« 1 0 2 fc.Bfil,fe*ffll#>** 30 

*8 4 M2*m tcfcw-5»«a«ffi8 0£iaajc. n 

0 2r«. NO©aftX««WraOC* 1 'l** acSn - s 

tea*® i o 2 ©a *o <o&m%*<n&&t&&&±- ifi,) • 

ChK-fc^r. yaffil 0 2 £SW«S 7 4«K»4 

14H-CB. NOifiS^WUiSOOppm, 5 0 0 PP 
m 100 0ppm£^<*5K:J1«xrr*K-3tt-C. * 
EtH0 4KXl(«BS*i»ia«*V2tt. 3 0 0mV. 
250mV. 2 2 0mV±t»9J:9K:«*K:*Tl/CI.» « 

C 0 1 1 3 ] fTKtS«^V 2©<6T<2K#t' > a 1 . NO* 
gfcfSTC £«:&•&. -5*9. ffISeWffl*« 1 0 2 £» 
ig*ffi7 4 £* 1 ©@<**«*»5 2 d *i 

4*SfflWR»E*a-fe* 1 0 0*>6Ui^3tx5iS*^ 
V2#. «iffi#a*©N0i*K*£'$'C4CCSc4. 
[ 0 1 1 4 ] -t Ur . c<DZ(4<Dim<OWMK.%Z>&it 

*j*>-*5 0DK*»ir>t:fc. auiaa i <D*m.mm.K& 

Z,MtVl-b>* 5 0 A £P1««C. »WfflB«»EWH* 
;U7 6KfcW4iM£«*7 2©Tfl6^lSltCJ9->fc<Bw ! 
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jW. Sll£60©*S*t 4Uc4*. w£St©«H 
KMBSh. Bfria*]iE«ffi7 2«. IUi2Wfll^>7«S 
6 4©TiS^(6l»a5 (»2©!£IR»aSi!5 8fl©«S35) 
6 7 2 ©*-l>i d < 

£d£3 t 4&S£5«:ES3fvCi,>4. 

to 1 1 5] ccr. -o©3S«0l£*-r. cowl* 

K*$l>r. HllS6 0©ilBI*ff72tC*5W5BI*iiiS 
«4£**rC***EVl*3 0 0mV£U ttSJS*' 
X (NOi*S= 3 0 0 p pm) K&*fi40, 

1 0 2 atfSfcMI 7 4 llflCCfi£T4»Si5fc* 
rfefa«^V2©5Cft ; &*i' , cfc©r**. J5B*£*£H1 

[0 1 1 8] CCr. JdMK*. 8JEJK4 ©£*©**» 
KHS4»<t«!*>-f-5 0D«:lst.>-C. SiSSa7 2©E 
»B«%d = t £Ofcfc©ra0. tt«Wi. I5ESB4 
OHH©»!iK«6WtW*>-»"5 0DK*l»"C. MS 
«S7 2©EHRIff4d=-8 ttCU*4>©r**. 

[0117] jt«Wc*i.>*u:. d = - 8 t r*r>r . 

WMfflW»EtMH**7 etcteWiiW^E©*!)!* 
A*. rtflBd<>7'«i6 4©j4'ti©W»«:<l!lTSC£«: 

fc4fc». aans^^KStnio, ©au**«tinr4 

£. fRsa»5E«ffi'7 2*«{I?nfc<4lir©ll«»E*5 

«&. K*#Ett. «EtW7 2*««3*ifc»»* , ft 
T*«iai«c*W4rtil#>^««e 4 

#E©tt*r*2g6 2K:<**&*h4C4K:ft4. 
[0 118] *<DtcS>. JUSM(C«*C>-Ctt. HI 0©- 
sjftabJCTnT^K. 40, ©i* 

1 0 2 R0 t »**«7 4|BJ©M*T*fc«ife£* 

£V 2 (Sft»M3SW«:J«Df 4 C 4 £ 44. 
CO 1 1 9] «MHc*l»rtt. d=tr*o 
r. »W/inBR»E«HHs*7e«C*jWSBW»EOai 

*CiKtt*Jt*. *1^6 0rt©»*»Ett. 

©»^. hi ooymm&K.jfrrjt'iK.. use£=J<>7-* 
;u6 8«:-cs««*^E«:a8«3^fca»llE^^(*. s 
(igffl«*^E*lt^ t/ctt»r*2S6 2 JC^I&J la 

4C4lCil4. 

C 0 1 2 0 ] C©i9K, mffi*4©H*fi©^«tC)»?> 

fc<*2g6 2JC&t&-f4C£#r#. »Sffl»*»E 
10 ftttl** 1 0 0 fcilcr94M»**ffiSK:iiW£T4C £ 
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#r#s. 

[0121] ±j£l/fc* 1 ~3U Ol5tt©«»«:**» 
fk«5-te>-f 50A~50D"C«. IB 1 0 CCStLTS 
2 26 2 # 10WtatSSnfcti#«C^»T|jiBSUfc 

**. «EiriS8 0K»i/-cinaJiiz*6 2t*iBi« 

«SET4C4.fC* 5. 

CO 12 2] MiLff. 3&226 2«:*tLr. ittSttHiSSB 
£ftt, r fTEJI 2 2 6 2 4 |SM*3W 3 6 tt -5 * 3 2* B 
WKaBH/"C*W. ltK»2*B 2 10 

n«.4<>7'«Ev p 2 43ft*tf>7'*E*fre3&3S 
(D^*lll«s«:E^^oT^.c4«:<J: , ). *2S6 2 4«*a 
©s&s»it&©sJ5e*fT i 5c4#r*s. cm*, m 

2 26 2 tqmeWJBB*:/ ;UCfUr»Sffi«*# 

[0 123] *fc. ma»2*6 2*»3*CT*S3 
ft*»<t«J4 0rtt. NO. NO, . CO, . 

h, o, so, 3*»tf*c 4#rar*. *fc. we* 

32t*. WK3(I2S6 2lc*ttrM»JtcatMlT5C4t 20 

rt*. 

[0 124] ttfc. CCD^BBK^ilHtia-fe^trtt. ± 
[0 125] 

[*W1CD*UII] *WB««{fc*i*>*K^*«*- *1S 

*>^>. ££Uctfc*riMaP0tf#e>*22K: 
«*&T4C43Wr#-«.fc*. Sire*2S«:*JC>-CBaEM 30 



1 1 ] a l a3SiS©»<8Kft£»<fc1&*>tf*'*'*" 5 ' 1 

[02] HlKiaW4A-AH±©!KffiHr**. 
[DS 3 ] * 1 ©»!©»RKfc4mt&-fe>-*K*5l,> 

K:*A3*t4«i«S*^©»*«'0E4©l««*'nTttM 40 

ar*s. 

r. ^•^©Eatiii^aiis*^*^^* 5 ^** 1 

S«:WA^©Sf3Si*S4. » 2 *C«eL 

weta 4 ©ia^*^T«i4iar«>s. 
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[051 S»l©3d6©»S<c<*£a<Wa*>-*«:4b-i.> 
r. »IS*fi©EattiI*attS*tet8^K*tW4<SH 
JR£Efc«fctfS8*6Er©;' < - K>< ■» * y -f >©M 

[06] H2©Hte©»fit«:fft5Kft^-fe>-t*^T«T 
Sj0-C*£. 

[07] SB3©3£Sfi©»BtCC^4H(t^-b>-f**T»r 
®0r*5. 

[08] 3H4©3B»©»»K«6Kfk l »-b>-t%' : RTWi 
ffi0r*5„ 

[09] M 4 o«m©«5««:« *»fcHfb >■*■«:*»«. » 
r. N0«K©X(t«:*tT*«£EK*ftE1*ffl*8K: 
t££T*ig*:fi©£ft**Tft140r*>*. 

[0 1 0 ] 5H4©3IJS©f&J8«:(SSK<t^-b>-f 
t, tStlS^ (NO«R=3 0 0ppm) KS*fc* 
0, ©i*K*0~l 8%K3MtS-tifc4#©«l5£J§H* 

W©^14%*T. 

[011] S£*85R«cff5^^^»T«ll©IRffi««ar 
**. 

[fr9©tt9J] 

5 0A~5 0D-BHt«J-fe>1f 5 2a-3*l© 

5 2b-SH2©«R« 5 2c-*l© 

5 2d-»l©H»ttn« 5 2e-*2© 

52 f-»2©§WWIW« 54"£*#* 
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